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and pressures demanded by gravity. The lat.ter, on the 
other hand, as perpetually and continuously set.s portions 
of the air in motion, in order to establish and maintain a 
state of equilibrium, which, homcver, is never attained, 
or rather we must clearly recognize t,hat t7t.e censcless rom- 
plm clmnges in and w i o t ~ . o i ~  qf o w  atinos 1hpl.e reprrscirt in, 

thc! one ha?rd a?$ sn1n.r 7i.~cl. t: i7q qf the earth on the nth.Pr. 
Seemingly wit-li little regard for the considerat,ions just 

mentioned, many have sought and st.ill seek to ascribe 
terrestrial weat,lier-t.liat is t.o say, all the characterist.ic 
features of atmospheric variations--to m h o r  features of 
solar act.ivity, as, for esample, t.0 the sp0t.s and faculae 
of the sun or t.0 it,s magnetic manifost.at,ions, or to the 
relatively s m d  and irregular fluctuations in the intensit.). 
of it,s t.herma.1 radiationis, or to some of these Tariously 
in combination, etc. 

Even suppose these solar phenomena directly influence 
terrestrial weather in somo way get to be proTed, is it not 
plainly niost essential in detecting and analyzing cause 
and effect relations that we adequately segregate and 
make due allowance for the comples phenomena which 
clearly must result if solar insolat.ion u-cre perfectly con- 
st.aiit and if t.he ot.he,r manifestations of solar activity 
were ent,irely absent, ? 

Those who h a w  been most ready to find convincing 
evidon cc of cl efin i t.e relations betmeen terrestrial w e  a t.licr 
and minor features of solar activity have secmingly dis- 
regarded the oblivat.ion dci-011-in0 upon t,liem to make t,lis 
segregation, we 7iave mentione2 as necessary, betw-ecn 
the major and the minor influences, or have tacitly 
inferred that such a result. has been automatically at.tainctl 
merely as an indirect consequence of hit-oh-ed rocessc‘s 
of combinat,ions and analyses of data, quite, Kow-el-er, 
inadequate in t,hemselves. 

Variations in the intensity of thermal radiat.ions from 
the sun must,, of course, be rcflected in terrestrial weather 
phenomena,, but such reflected eflects must, st,aiid in 
a propriate relat,ion quantitat,irely to thc v-ilriations 
t I! cmsehes. The ar!:-oc,ates of clcfinite rdnf.ions arc 
generally too prone to follow a line of thought which, 

’ pushed t.o an issue, lends to the conclusion thnt “vnria- 
tions of terrestrial w-en.t~her,” “ deviations froni the awr- 
age,” or wliat.ewr unit or term map be employecl to 
espress weathcr features, are ascribahlo directly t.o solar 
variations. The fn1la.c.y or doubt of t,ha correct.iiess of 
such a view is brought out if we ask, would the “ dsi-in- 
tions,” “rariat.ions,” “de mrtures,” et:., Be wil or non- 

constant ? We t,hink t.his cpest.ion cnii he nnswcrctl only 
in the negative. wliicli is very largely s.t least L rc.fut,a- 
tion of m m y  of the conclusioiis thus far  ad~~ocnted, or 
at least questions t,he quant.itatiw correctness of such 
results. 

Meteorologists must hail with ~pprora l  the action of 
the astrophysical observatory of the Smithsonian Insti- 
tution in establishing a permanent station for continuous 
observations of solar radiation n t  Cnlnnia, Chile, in South 
America, the objects and e uipinent of which are so well 
described by the director o? the observatory, Dr. Clliarles 
G. Abbot, in the preceding note in the REV IF.^. The 
collection of a rolon ed series of nearly continuous meas- 

observatory, will supply meteorologists with much ncosd  
material fop refining thoir studies of close relations be- 
tween terrestrial weather and solar activity. It is greatly 
to be hoped that a few other like observatories may be 
established at distant points over the earth in order to 

fa.ct t 7 ~  oidy state of tqzdibrium. possible z rturcen gmzity 011 

esistexit if the intensit,y o I solar rndintmi n-ere perfcctlp 

urements of so P F  ar rac iation intensities, even from a sindo 

bridge the inevitable gaps in the series of observations 
and to confirm a.nd verify the general correctness of the 
results obtainable a t  a single station. 

SOLAB AND SKY RADIATION MEASWEMENTS. 

By HERBERT H. KIMBALL, Professor of Meteorology. 
[Dated: Weitlicr Bureau, IVasMnxton, Alar. 1,1919.1 

INSTRUMENTS AND ESPOSURES. 

In  tho REVIEW for January, 1916, 44:2, will be found 
descriptions of the esposiires of the Marvin pyrheliom- 
eter at the various stations and an account of the methods 
of ob taining and reducing the radiation measurements. 
These still i~pply., escept as amended in the REVIEW for 
January, 1917, 45% The increased amount of local 
smoke in the atmosphere a t  the American University, 
Wnshingt.on, D. C., referred to  in the REVIEW for Janu- 
ary, 1915, 469, was eliniinated with the discontinuance 
of the nct.irities of the esperinlent station of tlie Chemical 
Warfare Service at  tlic end of 1918. 

On May 21 ancl June 14, 1918, respectively, the Marvin 
)yrheliomsters of the spiral ribbon type in use at  Lincoln, 
krhr., and Madison, \Vis., were replaced by Marvin silver 
block pyrheliometers. The factors for reducing the 
readinp of tliesc latter instruments to heat units were 
cleterminetl by comparison with siniult,aneous readings of 
Sniitlisnniitli silver disk pyrheliometer No. 1, the factors 
of the hIarviii instivrnents having been first approsi- 
nintelv dcterinined by the electrical heating process 
dcscribed by Footc.’ 

In the I~EVIEW for January and April, 1916, 44:4, 
179-1S0, will be found descriptions of the exposures of 
the Callenclar rec,orcling Pyrheliometer at  the different 
st.ations and an account of the method by which these 
records are reclucecl to heat units. These still apply, ex- 
ce it as modified in the REVIEW for January, 1917, 45:2. 

h i e  stiitements in the REVIEW for January, 1916 and 
1917, 44:2 ant1 452 ,  relative to skylight polarization 
measurements, ancl in the R m m v  tor January, 1917, 
45:2, relative to radiation normals and tho cstra olation 
of pgrhelionictric readings to air mass 1, also sti R apply. 

Table 1 is a suniniary.of the measurements made a t  
the different stations with the Marvin pyrheliometer. 
Tho departures from normal values indicate that direct 
solnr radiat4ion intensities were very close to normal at  
h%ndison, slightJg below normal at  Lincoln, and sli htly 
above at  Washing.t,on. A noon reading of 1.42 ca K ories 
obtnincd at  WasIshlngt,on on the 27th e uals the highest 
January rcading heretofore obtained at  bashington. 

No measurements were obtained at  Santa Fe, N. Mex., 
on account of R defect in the galvanometer. 

Tablc 3 sliou-s close to normal radiation for the month 
nt Washington. a deficiency at  Madison durin the sec- 
ond ~ n d  t11n.d decndcs, and an excess at  L i n c k  during 
tlie first and second decades. 

Skylight pohrizn tion measurements a t  Washington on 
five days give a mean of 55 er cent, with a masimum of 
60 per cent on tJ!e 37th. these arc below the average 
va.lues for Wd~ington.  At Mndison nieasurenients on 
the last thrce clays of the month, when the ground was 
bure of snow but ice covered Lake Mendota, give a mean 
of 58 per cent, with a masimum of 70 per cent on the 
30th. 

OBSERVATXONS DURlNG JANUARY, 1919. 

~~ ~~~ 

1 See abstract in this REVIEW for November, 1 9 y 4 6 :  49D-500. 
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TABLE 2.--T7apor pressures at pyrheKoometric stations on days when solar 
radiation in&nsities were incasirred. 
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TABLE l.-So2ar radiation intensities during Janzra y, 1919. 
[Oram-ra!ories per mlnuto per square rentiieter nf nnrmnl surfare.] 

Washlngton, D. C. 

Sun's zenith distance. - 
0.0' I 48.3' I 60.0' 1 66.5O 170.7' I 73.6' 1 737' 177.9" I 79.7' i79.S0 

Data. 

Jan. 4 ....... 
6 
7. ...... 

10 
13 
16 ....... 
25.. 

28.. 
29. . 30 ....... 
31.. .... 

n 

lvashington, D. C. MsdIson, Wls. L i T I n ,  Neljr. 11 1 -___ 
Datap. 1Se.m. I Sp.m. Dates. 8p.m. Datos. I S5.m. 18p.m. 

(*1.41) ....... 1.20 ..................... 1.16 
(*1.38) ............. ..................... 1.34 ..................... 1.18 
(*1.35) ............. 

........... _). ............ 

.... .I.. ..... 1.32 

........................ ..................... I i.35 

.......................... 
(*l.43) I /  ....... I.% 

kO.03 

0.67 

0.80 
0.94 

a s s  

+0.05 

! 0.79 

0.b 

0.82 ...... ............. 
n. r s  
0.79 

0.74 

...... 
I.O.75) 

0.75 

4 
9.. 

16.. 
28.. 
0 
a0 
31 ....... 

M o n t h l v  

.............. 1 ............. ............ I.. ........... ......................... ........... .I.. ........... 

..................... 1.43 
(*1.51! ....... 1.36 

! 

..............I ....... 1.38 

! I '  
1.471 ....... j 1 
1.25 1 i.2n I--i:ii-l:::::::l:: _..__ 
1.31 I 1.57'  1.11 
1.31 I 1.11 I ....... I:::::::I:: 
1.301 1.26 ............... I 

............ ~ ...... _ . _ . _ _ _ I  ___.__ ................ ............ I:: .... .............. : ...... 

...... j ....... j 

...... ........I 

...... 1 ....... I..... 
0.991 0.93 t:: j 0.S8 I 

1.M 1 ....... I 

.............. I ...... 
0.w ...... ............... 

.................... .................... .................... 

M o n t h 1 5 

Departu r P s 

I 
meam I / 
from4-yenr ' I 

..... ....... ....... (1.27) 1.27 

Air mus. I 
1919. I 

Jan. L:/ 
6... 

li... 
10 ... 
13 ... 
18 ... 
2.L.. 
27 ...I 
2s ...j 
29 ... ; 
3ll...! 
31 ...! 

nim I 
0.91 I 
1.96 
2.38 I 
4.17 
1.32 1 
2.11 I 

3.01) I 
3.99 I 
2.62 I 
3. 99 

2.49 i 
2.m I 

2.06 I 

mm. 
0.96 
2.26 
3.15 
3.63 
1. i'? 
4.17 
3.63 
4.17 
3.30 
3.43 
2. 49 
3.63 
2.06 

I 1919. 

I 23.. 

I Jan. 1.. 
4.. 
9.. I 16.. 

I 23.. 

30.. I 31.. 
! 
! ........... 

I 29.. 

........... 

1919. 
Jan. 1.. 

10.. 
14.. 

31.. 

mm. 
0.6.i 
0.91 
0.33 
2. 30 
2.87 
3.87 
2.63 

2.49 

mm. 
~ 1.07 

0.46 
0. i9 

1 4.31 
3. w 
4.75 
3.81 
4.17 
4.75 
3.99 
5.16 

I ......... ........................... ii: ......... ................... ......... i ......... I ......... 

2.5 1 3.0 _- 
cnl .  cat. 
1.10 1 1.01 
1.m 0.99 
1 . m  I 0.96 
1.2s 1 ...... 
1.00 I ...... 
1.24 I 1.Iti 

4 .0  4.5 3.5 

crll. 
0.92 
0.97 
0. S i  

- 
err!. I r*/.  
n. 9s n.77 
0.92 0.67 
0.s0 0.73 ...... I ...... ..... 

1.08 

1.01 
0. SI, 

1.00 
1.09 

0.96 

...... 

n. 55 

...... I ...... 
0.9!! 1 ;.; ...... 
0.94 1 0.86 

....... I ...... 
0.91 I 0.SP 
0.76 _.__.. 
0 . 6 1 ;  ...... 

......... ........ ......... .........I I 
I !I ..... 

1.09 
0.96 

1 . 0 ;  
1.15 

I -05 

..... 

...... 
1.22 

1.16 
1. L? 

I .I5 

tO -05 

1. I R  
1.m 
1. M 
1.27 
1. 06 
1.19 

I .I4 

...... 

...... ...... I ...... 
0.75 
0.91 I--o:ss 
1.03 ! 0.011 

.............. ............. 
0. 60 0.74 

0.80 I 0.79 

............. 

t0.05 i +O.OS 

I 

TABLE 3.-Daily totals and departures of solar and SLY radialion during 
January, 1919. 

[Gram-calories per square contimeter of horizontal snr&ce.] 

' Ddly totals. 11 Departims from Exress or deflclency 
normal. ( j  sinre first of month. 

I 

t0.M 1+0.02 

....... 
0.7G 

.......I ...... 
- 
Lin- 
coln. 
-_ 

Cnl. 
99 

178 
257 
210 
239 
2gg 
318 
3% 
137 
504 

536 
E31 
498 

635 
697 
673 
691 
705 
616 

I12 

432 
265 
239 
239 
303 
344 
362 
393 
449 
506 
568 

-48 

568 
8.3 

siia 

--!I- 
Day of month. '- 

, ing- 
: ton. 

I Wasb Yadl. 
son. 

Madl 
son. 
- 
MI. - 15 

47 
90 

115 
76 

25 
31 
92 

43 
9 
7 
5 

65 
104 
77 
45 - 79 

-1.9 

-283 

-264 
-413 
-495 
-533 
-w - a 7  
-535 
-547 
-4 i6 
-440 

-231 

-412 
-7.8 

loa 

-4ia 

I .02 0.95 

031. - 15 
ti3 
43 
25 - 30 

- R  - 43 
6 

61 
10 

- 5 9  

- a  
60 
30 - 3; - 32 

-124 
-102 

z 3; 

tO.02 :-0.02 ;*0.00 I cal. 
Jan. 1 ............ : 24 

2 ............ i 16 
3 ............ 137 
I ............ 240 
5 ............ lS9 
6 ............ 227 
i ............ 2lti 
8 ............ 126 
9 ............ 135 

10 ............ 240 

ml. ml. I1 ' Cal. 
126 3% 1. -136 
204 267 II -145 
1% 2x4 ! - 24 
170 145 1 i S  
107 223 27 
140 256 ! 65 
106 21s 52 
157 271 I - 3.9 
313 2j' - 30 
161 I 27i 1 I4 

* Extmpalated, and reduwd to mPnn so1.w distaue. 

Madison. Wlsconsin. 

A . M .  1 I 
Jan. 2 ....... I ....... I ....... 1 ...... ! 

...... ...... I 
1.46 j 
1 . 9  I 
1.33 
1 . 5  I. 
1.38 ...... 

............... ....... 

...... 
..... ...... ....... 

- i? 

11 ............ '133 
12 ............ 2.50 
13 ............ 235 
14 ............ 130 
15 ............ 111 
16 ............ 23 
17 ............ 7s 
1s ............ 11s 
19 ............ 19s 
20 ............ 209 

Decade depar,ture.. 

......................................... 
Og4 I 0.8V 

1.24 1.10 1.08 1.01 

1.24 1 1.18 1 (1.16) i(1.11) 1 0.99 0.92 I .3J menns ....... I .40 

normal.. ..... .9.01 I-0.02 (+Odl !+OB7 (+0.10 1+0.05 I-0.01 
P. M. ' I  

Jan. 9 ....... .......I ....... ......, 
2.5.. ........... .!. ............ 
28. 
29.. 
31.. ............ ........... 

' Y o n t h l ? r  

............................ 
34 - ?3 

-116 -149 

...... 
21 ............ ~ 217 
22 ............ i 70 
!23 ............. 31 
24 ............. 25s 
25 ............ ~ 225 
% ............ ! l i 4  
27 ............ : 3 5  
23 ............. 1% 

30 ............ I 3m 
31 ............ I 335 

29 ............ i zin 

1.33 1.21 1 ( I M !  \ ....... 1 ....... I... ...-j ...... 

........................... 1 1 :  - 
I l l  

.0.02 (-0.02 !-0.05 1 
means. 

Depar ture  

nmmal 

* Extrapolated, and reduced tn m a n  solar dislauco. 

Llncoln, Nebraska. 

1.36 
1.32 
1.37 

1.18 
1. a5 
1.1s 
0. 8ti 
1. a5 
1.15 

I .I5 

-0.03 

1.17 

1.27 
1. ?? 
1. P 

1.04 

I .I8 

1. a5 
1.2n 

...... 

...... ...... 

I 1  
1 1 9 1  1 1 1 1  .................... 
1127 I i : m .  1.17 1 1.131 1.0s 
1 .31;  1.261 1.21 1.13 ...... 
o.cw1 0 . s  0 . 8  0.M ..__.. 
1.04 !.......I ....... I ....... 1 ...... 

I ..... 
2 1.40 
3 ....... (*1 .53j  j 1.42 

J S ~ .  I.. 1 I .  35 

6 ..................... I ....... I 1.?0 
9 ..................... I ....... 1 1 . 9 5  

10 ..................... ....... 
14 ..................... ! ....... 
15 ....... ...... 
29 .............. ...... 
30 
31 

A. Y. 

1.26 i 1.31 

..... ....... ....... 

INFLUENCE OF TEE SOLAR ECLIPSE OF JUNE 8,1918, UPON- 
BADIATION AND OTHER METEOBOLOQICAL ELEXENTS. 

By HERBERT H. KIMBALL, Professor of Meteorology, and S. P. FER- 
(t c SRON , M eteorolJgist . 

[Dated: Wealher Bureau, Washington, Mar. 4,1919.1 

INTRODUCTION. 

The Weather Burcau program in connection with the 
solar e-lipse of June S, 1915, in!:luded nicaaurcments of 
both in<-oming and out.going heat radiation at a stat.ion 
established for thiit purpose a t  Goldendale, Wash., 
observations of shadow bands at  st.nt<ions in or near the 
path of t,ot.nl solar obscuration, and observa.tions of the 
usunl nieteorologird element,s a t  about 55 Weat.her 
Bureau stat.ions within t.hc zone of 90 per rent objyra- 
tion. While the preliminary arrangements were jointly 

................................. y; I I . - i i l . l - . ~ ~ - . l . . ~ ~ ~  
1. IS ....... 0.96 ...... ....................I....... ..... 

0.8s n . g j I  ....... i n . 7 7 / _ _ _ _ _ :  ....... 0.76 ...... 
1 .IO 1 I .OJ 1 1.06 1 0.87 I (9.94') 

-0.07 ,-0.06 ,10.00 -0.13 -0.07 (-0.05 
- * Extrapolated, and retlumd t o  mom solar distance. 


